Background: Glucosylglycerol (GG), an organic compound constitutes a structurally diverse group of small organic molecules, which has a glycosidic chemical structure, a powerful osmolyte which is catalyzed by sucrose phosphorylase in the presence of sucrose and glycerol as a donor and acceptor substrate.
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INTRODUCTION:
Today, consumer dietary trends not only include clean foods and good taste, but also a preference for functional foods which have high nutrition, positive effect on health, and reduce risk of disease. Among functional foods, prebiotics are extensively popular for consumer. There are many studies which cite the advantages of prebiotic foods. For example, there is the growth stimulation of probiotic [1, 2] , inhibition of intestinal pathogen [3, 4] , and promote tolerance of probiotic in gastrointestinal condition [5] .
Glucosylglycerol (GG), is a compatible compound which has a glycosidic bond and hydroxyl groups in its chemical structure ( Figure 1 ). GG is synthesized via biocatalytic process of recombinant sucrose phosphorylase from Leuconostoc mesenteroides with sucrose and glycerol as substrate [6] . GG serves as an essential function in protecting cell and protein against extremely conditions (high salt concentration, different temperature and other forms of external stress). Based on the chemical structure of oligosaccharides in Figure 2 (fructo-oligosaccharide; FOS, inulin and lactulose), they also all have glycosidic bonds and hydroxyl groups in their structure. Moreover, these oligosaccharides are well documented in the positive effects of probiotic and prebiotic potential [7] [8] [9] [10] .
In this study, GG was demonstrated to have prebiotic properties (probiotic growth stimulation, intestinal pathogen inhibition and gastrointestinal tolerance) compared with 3 commercial oligosaccharides (FOS, inulin and lactulose). Additionally, lactic acid production from the cultures with all oligosaccharides were analyzed by high performance liquid chromatography; HPLC. supplemented with 1 mg/ml of each FOS, GG, inulin and lactulose. After incubation, the cultures were monitored by measuring an optical cell density with a spectrophotometer at 620 nm [11, 12] .
Pathogenic inhibition
The cultivations of L. acidophilus and L. plantarum at 37C for 48 hours in MRS broth complemented with 1 mg/ml of each oligosaccharide were centrifuged at 8,000 rpm (revolutions per minute), at 4C for 15 minutes. Supernatant was separately collected. Pathogenic strains (B.
cereus, E. coli, Salmonella paratyphi and Staphylococcus aureus) were cultivated in nutrient broth; NB at 37C for 24 hours. Aliquot of pathogenic cultivation (50 l) was inoculated in nutrient agar; NA by spread plate technique and dried. Supernatant from each probiotic culture was dropped onto the sterilized disks of the filter papers and placed on the plates as prepared above. After incubation at 37C for 24 hours, inhibition efficiency was illustrated by diameter of the clear zone from the probiotic supernatant and compared with the clear zone from the culture media without oligosaccharide as a control. [12] Gastrointestinal tolerance The cell pellets from previous preparation of L. acidophilus and L. plantarum were washed twice by using 1 ml of phosphate buffer saline; PBS buffer pH 7 and centrifuged at 8,000 rpm, 4C for 15 minutes. Then they were incubated in MRS broth with 1 ml of each gastrointestinal conditions (100 Unit/ml alpha-amylase, 0.3% w/v bile extract and 0.1 M HCl) at 37C for 0.5, 1, 2 and 3 hours. Gastrointestinal tolerance was determined by the percentage of CFU/ml (colony forming unit) from Lactobacillus survival using the spread plate technique, and were incubated at 37C for 48 hours with triplicate experiments [13] .
Lactic acid formation
The probiotic medium cultures supplemented of each oligosaccharide at 24 and 48 incubation hours were analyzed lactic acid concentration by HPLC using a column of Dionex Ion-Pac ICE-AS6, 259  9 mm at 90C. 4 mM of heptafluorobutyric acid and 5 mM of tetrabutylammoniumhydroxide were used as the mobile phases at a constant flow rate of1 ml/minute. Lactic acid standard was used for calculation of lactic acid identification and quantification [14] .
RESULTS AND DISCUSSION:
Probiotic strains (L. acidophilus and L. plantarum) were grown under anaerobic condition in the culture medium supplemented of each oligosaccharide (FOS, GG, inulin and lactulose).
Probiotic growth stimulation
After incubation, the growth of probiotics (L. acidophilus and L. plantarum) were observed by monitoring the optical cell density in spectrophotometer at 620 nm. The results are presented in Table 1 . All cultures show no significant difference to stimulate growth of both probiotic strains. Noticeably, in the culture of L. plantarum, all oligosaccharides showed higher cell density compared to the control culture (without oligosaccharide). It has also been documented in [15] commercial 
Pathogenic inhibition
The results of the pathogenic inhibition efficiency show in 
Gastrointestinal tolerance
The tolerance of gastrointestinal conditions (alpha-amylase, bile extract and HCl) were demonstrated by the survival of two probiotic strains (L. acidophilus and L. plantarum) after 0.5-3 hours in the medium supplement with FOS, GG, inulin and lactulose. Figure 3 shows the percentage survival of L. acidophilus (A) and L. plantarum (B) after incubation of alphaamylase, bile extract and HCl. Interestingly after 3 hours, the culture with GG containing presented significantly higher survival percentage (P0.05) of L. acidiophilus and L. plantarum in the conditions of alpha-amylase (0.75% and 0.71%) and bile extract (0.83% and 0.70%) than the other oligosaccharides. Significantly, both probiotic with all cultures were still grown in HCl condition even after 3 hours of incubation, especially L. acidophilus in culture with GG displayed highest percentage survival (6.50%). However, both probiotic strains in the medium without any oligosaccharides (control) could not survive after 2 hours of all gastrointestinal conditions. This may be explained by a chemical structure of GG, which has many hydroxyl groups which have a good stabilizing property against extremely conditions as mentioned in [17] . Moreover, there are some reports [18, 19] demonstrating that the composition of inulin and lactulose in the culture medium could stabilize Lactobacillus strains in gastrointestinal conditions, such as bile extract and pancreatic, after 3 hours of incubation. 
Lactic acid formation
Lactic acid concentration from probiotic strains in the culture supplement with FOS, GG, inulin and lactulose after 24 and 48 hours, which is seen in Table 3 . From the results, in the culture with FOS and GG displayed higher lactic acid concentration than the others. After 48 hours of incubation, L. plantarum occurred lactic acid concentration in the culture with FOS and GG for 1.25 and 1.22 mg/ml. However, L. acidophilus cultures that contained FOS and GG at the same incubation period performed highest lactic acid concentration for 1.41 and 1.46 mg/ml (HPLC chromatogram shows in Figure 4 ). Observable for the culture medium without oligosaccharide (control), lactic acid concentration from both probiotic strains were small amount and not different between 24 and 48 hours. There is evidence from [20] reporting how L. acidophilus ATCC4962 was grown in the medium comprised with FOS, inulin and manitol in order to use these oligosaccharide as a carbon source. After incubation for 20 hours, HPLC chromatogram from the culture with FOS presented higher concentration of some organic acids (lactic acid, formic acid and butyric acid) than the other carbon sources. 
CONCLUSION:
This study demonstrated the potential of prebiotic properties from glucosylglycerol (GG), which is an organic compound via biocatalytic synthesis, compared to that of three commercial oligosaccharides (FOS, inulin and lactulose). After incubation, the culture with FOS and GG showed high capacity to stimulate both probiotics (L. acidophilus and L. plantarum) and high ability to inhibit 4 intestinal pathogens (B. cereus, E. coli, Samonella paratyphi and Staphyloccous aureus). The culture with GG displayed high tolerance ability of gastrointestinal conditions (alpha amylase, bile extract and HC), especially in the culture of L. acidophilus, which presented the highest percentage of survival (6.50%) after being incubated with HCl for 3 hours. Moreover, lactic acid production from L. acidophilus culture with GG supplemented after 48 hours exhibited maximum concentration of 1.46 mg/ml. From the performance of GG in the prebiotic potential, it could be exploited in application and development to become an efficiency of novel functional food.
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